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ᎏ is negative, the velocity v rel of the exhaust is negative and measured relative to the rocket, whereas the thrust is positive. The derivation would be a lot cleaner if an example were used with all positive terms.
My model, for derivation purposes, is a wagon being filled and propelled by water coming from a hose (see Fig. 1 ). The system consists of the wagon and the water it is carrying at the moment. (I point out at the start that only the horizontal component of momentum is under consideration.) The water from the hose adds to the mass of the system at the positive rate ᎏ is easily recognizable as a force acting on the system. There may be other forces acting besides the water flow, such as a rope pulling on the wagon, gravity pulling the wagon appears on the right side of the equation as part of the change of momenum of the system. This is usually one of the sticking points for students in traditional derivations, but in this derivation the terms arrive at their correct places in the equation very naturally.
The equation 
